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Description 

BACKGROUND OF THE INVENTION 

s (1) Field of the Invention 

[0001] The present Inventlcn relates to an optical recording medium, specifically to an optical recording medium 
which is capable of recording and reproducing in wavelengths of plural lasers. 

10 (2) Description of the Related Art 

[0002] CD-R (CD-Recordable) has been developed and proposed as a write-once type optical recording medium 
which meets compact disk (hereinafter abbreviated as CD) standards (for example, Nilckei Electronics, No. 465, p. 
107. January 23, 1989 issue, and OPTICAL DATA STORAGE DIGEST SERIES vol. 1, p. 45. 1989). This CD-R is 

f^ laminated with a recording layer, a reflective layer and a protective layer in this order on a transparent resin substrate, 
and Irradiation of a laser beam to the above recording layer at a high power causes physfeal or chemical change on 
the recording layer and albws information to be recorded thereon in the form of pits. The pits thus formed are irradiated 
with a laser beam at a low power to detect a change in a reflectance, whereby the information recorded in the pits can 
be reproduced. Such an optical recording medium uses a near infrared semteonductor laser having a wavelength falling 

^ in a range of 770 to 830 nm for recording and reproducing and meets CD standards such as a red book and an orange 
book, and therefore is characterized by that it is usable for CD players and CD-ROM players. 
[0003] In recent years, the development of a semicor>ductor laser having a wavelength shorter than 770 nm has 
been advanced, and red semiconductor lasers having wavelengths of 680 nm and 635 nm have been put into practical 
use (for example, Nikkei Electronfcs. No. 592, p. 65, October 11, 1993 Issue). Shortening of wavelengths of lasers for 

2S recording and reproducing can make beam spots small and therefore makes it possible to prepare an optk:al recording 
medium capable of recording and reproducing in a high density Actually investigated are optical recording media 
having a large capacity and capable of recording information such as dynamic digital images for a kxig time by using 
short wavelengths of semk^onductor lasers and a data compression technk^ue, and players therefor (for example. 
Nikkei Electronk:s, No. 569, p. 55, August 30. 1993 issue and No. 594, p. 169. November 8. 1993 issue). However, 

^ even if such high density optical recording media using a red laser and the players therefor have been developed, 
interchangeabHity with conventkxial systems whk;h have already been prevailed widely can not be ignored from a 
viewpoint of continuity of softwares. That is, required are optk:al recording media having such interchangeabHity that 
recording/reproducing or reproducing is possible with a red laser and recording/reproducing or reproducing Is possible 
as well with a conventkxial near infrared semkionductor laser having a wavelength of 780 nm. 

OS [0004] Conventional CD and CD-F^M media have less dependence on wavelength in ternris of a reflectance and 
can readily be reproduced with players for high density-media. Meanwhile, since conventk>nal CD-R media use dyes 
in a recording layer, the optical characteristics depend greatly on wavelengths, and as a result, the reflectances of the 
CD-R media change to a large extent depending on the v^velengths. For exanrtple. while the reflectances to light beam 
having a wavelength of about 780 nm come up to 65 % or more, the reflectances to red laser having a wavelength 

40 selected from a range of 620 to 690 nm are as small as about 10 % and the modulation degrees are small as well 
because a dye used in a recording layer has a large absorptivity and a smalt refractive index. In additkin, large defor- 
mation is obsen^ed on the recording wave forms. A reflectance of at)out 10 % makes it difficult to detect signals, and 
even if they couki be detected by any means, an error rate and a jitter increase, and therefore reproducing with a 
reproducing player for high density-media will be difficult. Further, there have been created the problems that since 
the reproductkxi light is inferior in stability and deterioration is caused merely by reproducing the same truck several 
times in succession, such conventional CD-R media can not be fit for practk^al use. Further, caused is k^w-to-hlgh 
recording that a recorded part has a larger reflectance than that of a non-recorded part, and the polarity is reverse to 
that of a conventional CD (high-to-low recording). Accordingly, such CD-R media are not preferred. 
[0005] A function-separating recording layer in which a dye layer having a high reflectance and causing no change 

so of the state by heat energy of a laser beam and an organk: substance layer having a light absorbing power are laminated 
in order is proposed in Japanese Patent Application l^id-Open No. 58-112794 (1983) as an example of an optical 
recording medium provkfed with two-layered dye. A medium in whfch a cyanine dye or merocyanine dye having a high 
reflectance and an organic light absorbing layer are laminated \s proposed in Japanese Patent Applicatkxi LaidOpen 
No. 60-239948 (1985). Dye recording layers having different optk^l constants are proposed in Japanese Patent Ap- 

ss pik;atk)n lakl-Open Ho, 63-1 531 92 (1 988). A medium in whtth two kinds of organte dyes having different transmittance 
and absorptance to a laser beam having a certain wavelength are laminated is proposed in Japanese Patent ApplteatkDn 
Laid-open No, 1-110193 (1989). Further, a recording layer comprising an organk: two-layer having different transmit- 
tance or melting points to a laser beam having a certain wavelength is proposed in Japanese Patent Applicatkxi Laki- 
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Open No. 4-330649 (1 992). However, these proposals are confined to improvement In a reflectance, optical degrada- 
tion, high sensitivity recording and an error generating rate to a laser beam having a certain wavelength, and they are 
not optical recording media which are usable for recording and reproducing with plural kinds of laser beams. 
[0006] Further, it is proposed In Japanese Patent Application LaldOpen No. 61 -74149 (1 986) to Increase a recording 
capacity by providing a difference in a depth direction of pita by means of laminating organic dyes having different 
absorbing wavelengths. However, this also Is not an optical recording medium which is usable for recording and re- 
producing with plural kinds of laser beams. 

[0007] On the other hand» media using metal complexes of azo compounds in recording layers are disctosed in 
Japanese Patent AppHcatkx) LaldOpen No. 62-30090 (1987), Japanese Patent Applicatfon LaidOpen No. 63-9577 
(1988). Japanese Patent Application LaidOpen No. 63-9578, Japanese Patent Application Laid-Open No. 63-9579, 
Japanese Patent Application Uid-Open No. 3-268994 (1991). Japanese Patent Application Laid-Open No. 4-46186 
(1992). International Patent Application No. W091/14740, Japanese Patent Application Laid-Open No. 4-308791 
(1992), International Patent Application No. W091/18057. International Patent Application No. W091/18950, Japanese 
Patent Application Laid-Open No. 4-361088 (1992). Japanese Patent Applicatran LakJ-Open No. 5-279580 (1993), 
and Japanese Patent Applfcation LaW-Open No. 6-65514 (1994). However, the media proposed In these pubncatkxis 
can not satisfy the orange book and can not be reproduced or recorded and reproduced with beams of 620 to 690 nm. 

SUMMARY OF THE INVENTION 

[0008] An ob|ect of the present Invention is to solve the problems described above, that is, to provkie an optfcal 
recording medium whfch can be recorded/reproduced or reproduced with light beam having a wavelength selected 
from wavelengths of 620 to 690 nm and which can be recorded/reproduced or reproduced based on the CD standards 
as well with light beam having a wavelength selected from conventional wavelengths of 770 to 830 nm and has good 
recording characteristics. 

[0009] Intensive investigations made by the present inventors In order to solve the problenns described above have 
resulted In completing the present inventfon. That is. the present Inventfon relates to: 

(1 ) an optical recording medium comprising at least a dye layer, a reflective layer and a protective layer provkJed 
on a substrate, wherein an azo compound represented by the following Formula (1) or a metal complex thereof 
having an absorptfon maximum at a wavelength falling in a range of 450 to 630 nm and a phthalocyanine compound 
represented by the foltowing Formula (2) having an absorptfon maximum at a wavelength falling in a range of 680 
to 900 nm are contained in said dye layer 




wherein and Rg represent independently a hydrogen atom, a substituted or unsubstltuted alkyi group, a sub- 
stituted or unsubstituted aryl group, a substituted or unsubstituted aralkyi group, or a substituted or unsubstHuted 
alkenyl group; Rg, R4, Rg and Rg represent Independently a hydrogen atom, a halogen atom, a hydroxyl group, a 
carboxyl group, a sulfonb acid group, a sutfonamkJe group, an amino group, a substituted or unsubstituted alkyI 
group, a substituted or unsubstituted alkoxyl group, a substituted or unsubstituted aryl group, a substituted or 
unsubstituted acyl group, a substituted or unsubstituted alkytcarboxyl group, a substituted or unsubstituted aralkyi 
group, a substituted or unsubstituted alkyk:arbonylamino group, a substituted or unsubstituted alkylsulfoamino 
group, a substituted or unsubstituted alkylamino group, a substituted or unsubstituted alkylsulfonyl group, or a 
substituted or unsubstituted alkenyl group; and R4. R2 and R^. and R, and Rj may form rings via linkage groups; 
R7 represents a hydrogen atom, a habgen atom, a hydroxyl group, a carboxyl group, a sulfonic acM group, a 
sulfonamide group, an amino group, a substituted or unsubstituted alkyI group, a substituted or unsubstituted 
alkoxyl group, a substituted or unsubstituted aryl group, a substituted or unsubstituted acyl group, a substituted 
or unsubstituted alkylcarboxyl group, a substituted or unsubstituted aralkyi group, a substituted or unsubstituted 
alkytearbonylamino group, a substituted or unsubstituted alkylsulfoamino group, a substituted or unsubstituted 
alkylamino group, a substituted or unsubstituted alkylsulfonyl group, a substituted or unsubstituted alkenyl group, 
a cyano group, a nllro group, a mercapto group, a thiocyano group, a chlorosulfonk: acid group, a substituted or 
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unsubstituted alkylthio group, a substituted or unsubstituted alkylazomethine group, or a substituted or unsubsti- 
tuted alkylaminosulfonyl group; X represents a sulfur atom, or N-Re (wherein Re represents a hydrogen atom, a 
subslftuted or unsubstituted alky) group, a substituted or unsubstituted aryl group, a substituted or unsubstituted 
aralkyi group, or a substituted or unsubstituted alkenyl group); Y represents a nitrogen atom or C-Rg (whereh Rg 
is synonymous with those described in Ry); provided that when X is a sulfur atom, Y is a nitrogen atom, and when 
X is N-Rg. Y Is C-R^: 




wherein Y^ , Yg, Y3, Y4. Y5, Yg, Y7, and Yg represent independently a hydrogen atom, a substituted or unsubstituted 
hydrocarbon group having 1 to 20 carbon atoms, a substituted or unsubstituted alkoxyl group having 1 to 20 carbon 
atoms, or a substituted or unsubstituted alkyfihk) group having 1 to 20 carbon atoms; in the respective combinations 
of Y, and Yg. Yj and Y4. Y5 and Yg and Y7 and Yg. they may be combined to form rkigs when they are adjacent 
to each other; A| . A2. As and A4 represent independently a halogen atom or a nitro group; If . I2. b and I4 represent 
an integer of 0 to 3; m,, mg. and nr^ represent an integer of 0 to 3; and M represent two hydrogen atoms, a 
divalent metal atom, a trivalent or tetravalent substituted metal atom, or an oxy metal; 
(2) an optca! recording nnedium as described in (1), wherein the compound contained in the dye layer and having 
an absorptkxi maximum at a wavelength falling in a range of 450 to 630 nm is a metal complex of an azo compound 
represented by the folk>wing Formula (3): 




(3) 



wherein R|» R2. R4. and are synonynnous with those described In Fomiula (1); R,o represents a hydroxyl 
group or a carboxyl group; and Ri^ represents a hydrogen atom or a hatogen atom; 

(3) an optical recording medium as described in (1), wherein the dye layer comprises a single layer structure 
containing a mixture of the azo compound represented by Formula (1) or the metal complex thereof having an 
absorption maximum at a wavelength falling in a range of 450 to 630 nm and the phthakjcyanlne compound rep- 
resented by Formula (2) having an absorption maximum at a wavelength falling in a range of 680 lo 900 nm; 

(4) an optical recording medium as described In (1), wherein the dye layer comprises a two4ayer structure of an 
optical interference layer containing the azo compound represented by Formula (1) or the metal complex thereof 
having an absorptbn maximum at a wavelength tailing in a range of 450 to 630 nm and a recording layer containing 
the phthalocyanlne compound represented by Formula (2) having an absorptbn maximum at a wavelength falling 
in a range of 680 to 900 nm; 

(5) an optk^al recording medium as described in (4), wherein an equation of 70Sn\ x di^300 applies to light beam 
having a wavelength used for recording and reproducing, wherein ni represents a real part of a complex refractive 
Index and dl represents a layer thfekness in the optical interference layer, 

(6) an optical recording medium as described in any of (1) to (5). capable of recording and/br reproducing with a 
laser beam having a wavelength X, selected from wavelengths falling in a range of 770 to 830 and capable of 
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recording and/or reproducing as well with a laser beam having a wavelength selected from wavelengths falling 
in a range of 620 to 690; 

(7) an optical recording medium as descrfaed in (6)» capable of reproducing with a laser beam having the wave- 
length 

s (8) an optical recorcfing medium as described in (6) or (7)» wherein the laser beam having the wavelength 7^ has 

a reflectance of 65 % or more, and the laser beam having the wavelength X2 has a reflectance of 1 5 % or more, 
which are measured through the substrate; 

(9) an optical recording medium as described in (6). wherein the laser beam having the wavelength ^ 
reflectance of 20 % or more which is measured through the substrate; and 
'0 (10) a metal complex of an azo compound represented by Formula (4). 



IS 



20 



R. 



Me'" 

(4) 

2 



wherein and R2 represent independently a hydrogen atom, a substituted or unsubstituted allcyl group having 1 
to 15 carbon atoms, a substituted or unsubstituted aryl group having 6 to 21 cartx>n atoms, a substituted or un- 
substituted aralkyi group having 7 to 22 cartxxi atoms, or a substituted or unsubstituted alkenyl group 2 to 16 
carbon atoms; 

2S R^, represents a hydrogen atom or a halogen atom; 

Me represents nickel, cobalt, copper, palladium. Iron and zinc. 

BRIEF DESCRIPTION OF THE DRAWING 

30 [0010] Fig. 1 is a cross-sectional structural view of the optical recording medium, wherein; 

1. substrate, 

2. dye layer, 

3. reflective layer, 
^ 4. protective layer. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0011] The present inventk)n shall concretely be explained below. 

^ [0012] The optcal recording medium of the present invention has a structure in whch a dye layer is formed on a 
substrate and a reflective layer is provided thereon. Further, in order to protect the reflecth^e layer, a protective layer 
may be provkled on the reflective layer, or two sheets of media may be stuck together. However, when the dye layer 
comprises a two-layer structure of a recordhg layer and an optk^al interference layer, a laminating order of the recording 
layer and the optical interference layer may be reversed, and other layers may be present between the substrate and 

^ the dye layer or the optical interference layer or between the recording layer or the optical interference layer and the 
reflective layer. 

[001 3] The materials for the substrate may be any one as kxig as it transmits rays having wavelengths for recording 
and reproducing. Used are, for example, polymer such as polycarbonate resins, vinyl chk)rkJe resins, acrylic resins 
such as polymethylmethacrytate. polystyrene resins and epoxy resins and inorganic materials such as glass. These 

so materials for the substrate are moMed into dlscoM substrates by injectnn moldbg. If necessary, gukfe grooves and 
pits for showing recording positk)ns are formed on the surface of the substrate in some cases. Such guide grooves 
and pits are provkied preferably in molding the substrate. They can be provkled as wen by fonDtng a UV^ured resin 
layer on the substrate. Usually, when the optkxal recording medium Is used for CD, ft is a disc having a thfekness of 
about 1 .2 mm and a diameter of about 80 to 1 20 mm, and it has a hole having a diameter of about 1 5 mm in the center 

*5 thereof. 

[0014] In the present inventk)n, the dye layer is provkJed on the substrate, and the dye layer of the present inventton 
contains a compound represented by Formula (1 ) or a metal complex thereof having a maximum absorption wavelength 
(Xmax) falling in a range of less than 630 nm. Above all. preferred is the compound having a large refractive index and 
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a small absorbanco at wavelengths of 620 to 830 nm. When the dye layer comprises a two-teyer structure of the 
recording layer and the optical interference layer, an attenuation coefficient at in the optical interference layer con- 
taining a metal complex of the azo compound as a main component is preferably 0.15 or less, and an attenuation 
coefficient at is preferably 0.2 or less. 

[0015] The azo compound or the metal complex thereof used in the present invention is the azo compound repre- 
sented by Formula (1) described above or the metal complex thereof. In the substiluents in Fonnula (1) described 
above, a halogen atom includes fluorine, chlorine, bromine and iodine, preferably fluorine, chbr'me and bromine. 
[001 6] The number of cartxxi atoms indicated in the patent claims for the individual meanings of the various symbols 
there defined corresponds to the total number of carbon atoms including that of possible substituents. 
[001 7] Whenever appearing in the definition of each one of the individual symbols directed to formulas (1 ) to (4) the 
below-mentioned groups can comprise the following meanings. 

(001 8] An alkyi group is an unsubstitued or substitued alkyi group having 1 to 1 5 carbon atoms in total. The unsub- 
stituted alkyi group includes a linear, branched or cyclk; alkyi group. A substituent of the substituted alkyi group includes 
a hak>gen atom, an alkoxyl group, an alkoxyalkoxy group, an alkoxyalkoxyalkoxy group, an alkcscycarfoonyi group, an 
aIkoxycarbonyk»cy group, an alkoxyalkaxycartX)nyk)xy group, a hydroxyl group, a hydroxyalkoxy group, a hydroxy- 
atkoxyatkoxy group, a cyano group, an acyloxy group, an acyk>xyalkoxy group, an acytoxyalkoxyalkoxy group, a sulfonk: 
ackJ group, an alkytearbonylamino group, an alkyisulfoamino group, a sulfonamMe group, an alkylamino group, an 
amino group and an all^ulfonyl group. 

[0019] The above substituents are also the possible substituents of the other listed groups different from an aikyl 
group, whenever they are substituted. 

[0020] A linear or branched alkyi group is an alkyi group having 1 to 15 carbon atoms and includes, considering 
processability by coaling on polycarbonate, acryl, epoxy or potyolefin substrates, methyl, ethyl, n-propyl. isopropyl, n- 
butyl, sec-butyl, t-butyl, n-pentyl, isopentyl, 2-fnethylbutyl. 1-methylbutyl, neopentyl, 1.2-dimethylpropyl, 1,1-dimethyl- 
prc^yl. cyclopentyl. n-hexyl, 4-methy!pentyl, 3-methylpentyl, 2-methylpentyl. 1-methylpentyl, 3,3-dimethylbutyl, 
2.3-dimethyibutyl, 1.3-dimethylbutyl.2.2'dimethylbutyi, 1.2Klimethylbutyl, 1.1-dimethylbutyl. 3-ethylbutyl, 2-ethylbutyt. 

1- ethylbutyl, 1.2.2-trimethylbutyl. 1.1.2-trimethylbutyl. 1 -ethyl-2-methylpropyl. cyctohexyl. n^eptyl. 2-methylhexyl, 
3-methylhexyl, 4^ethy»iexyl. 5-methylhexyl. 2.4-dimethylpentyl, n-octyl, 2-ethylhexyl. 2,5-dimethyl-hexyl, 2,5,5-tri- 
methylpentyl. 2,4-dimethylhexyl, 2.2,4-trimethylpenlyl, n-nonyl, n-decyl, 4-ethykx5tyl. 4-ethyl-4,5-dimethylhexyl, n-un- 
decyl, n-dodecyl. 1,3.5,7-tetraethyk>ctyl, 4-butyloctyl, 6,6-dlethyk)ctyl, n-tridecyl, 6-methyI-4-butykx:tyl, n-tetradecyl. n- 
pentadecyl, 3,5-dimethylheptyl, 2,6KJimethylheptyl. 2.4<Jimethylheptyl, 2,2.5,5-tetramethylhexyl, 1-cyclo-pentyl- 
2.2-dimethylpropyl and 1-cyclohexyl-2,2-dimethylpropyl. 

[0021] An alkoxyalkyi group includes groups having 2 to 15 carbon atoms, such as methoxymethyl, ethoxymelhyl, 
pfopoxymethyl. butoxymethyl, methoxyelhyl. ethoxyethyl, propoxyelhyl, butoxyethyl, n-hexyloxyethyl, 4-methylpenty- 
loxyethyl,1,3-dimethylbutoxyethyl, 2-elhylhexyfc)xyethyl, n-octybxyethyt. 3,5,5-trimethylhexyloxyethyl, 2-methyI-l-iso- 
propylpropoxyethyl, 3-methyl-1-isopropylbutoxyethyl, 2-ethoxy-l-methylethyl, 3-methoxybutyl, 3.3,3-trifluoiopropoxye- 
thyl and 3.3,3-lrichloropropoxyethyl. 

[0022] The exarrtples of an alkoxyalkoxyalkyi group include -methoxyethoxyethyl. ethoxyethoxyethyl. propoxyethox- 
yethyl. butoxyethoxyethyl, hexytoxyethoxyethyl. 1,2-dimethylpropoxyethoxyethyl. d-methyl^l-isobutylbutoxyethoxye- 
thyl, 2-methoxy-1-methylethoxyethyl, 2-butoxy-1-fnethylethoxyethyl, 2-(2*-ethoxy-r-methylethOKy)-1-methyIethyl, 
3,3,3'trifluoropropoxyethoxyethyl and 3,3,3-trk;hloropropoxyethoxyethy!. 

[0023] The examples of an alkoxyalkoxyatkoxyall^l group include methoxyethoxyethoxyethyl, ethoxyethoxyethox- 
yethyl, butoxyelhoxyethoxyethyl, 2.2,2-tr'ifluoroethoxyethoxyethoxyethyl and 2,2.2-trichloroethoxyethoxyethoxyethyl. 
[0024] The examples of an alkoxycarbonylalkyi group include methoxycarbonylmethyl, ethoxycarbonylmethyl, bu- 
toxycart)onylmethyl, methoxycarbonyethyl. ethoxycarbonylethyl, butoxycarbonytethyl, 2.2.3,3-tetrafluoropropoxycarb- 
onylmelhyl and 2,2,3.3-tetrachloropropoxycarbonylmethyl. 

[0025] The examples of an alkoxycartx>nyloxyalkyl group include methoxycarbonyloxyethyl, ethoxycarbonyk>xyethyl, 

butoxycarbonytoxyethyl. 2,2,2-trifluoroethoxycarbonytoxyethyI and 2,2,2-trichtoroethoxycartxxiyloxyethyl. 

[0026] The examples of an alkoxyalkoxycarbonybxyalkyi group includes methoxyethoxycarbonyloxyethyl, ethox- 

yethoxycarbonytoxyethyl, buloxyelhoxycarbonytoxyethyl, 2,2.2-trifluoroethoxyethoxycarbonytoxyethyl and 

2,2,2-trichloroethoxyethoxycarbonyloxyethyl. 

[0027] The examples of a hydroxyalkyi group include 2-hydroxyethyl. 4-hydroxybutyl. 2-hydroxy-3-methoxypfOpyl. 

2- hydroxy-3-chIoropropyl. 2-hydroxy-3-ethoxypropyl, 3-butoxy-2-hydroxypropyl. 2-hydroxy-3-phenoxypropyl, 2-f^- 
drc»cypropyl and 2-hydroxybutyl. 

[0028] The examples of a hydroxyalk<»cyalkyl group include hydroxyethoxyethyl. 2-(2*-hydroxy-r-methylethoxy)- 
1-methylethyt, 2-(3*-fluoro-2*-hydroxypropoxy)ethyl and 2-(3*-chloro-2'-hydroxypropoxy)ethyl. 
[0029] The examples of a hydroxyalkoxyalkoxyalkyi group include hydroxyethoxyelhoxyethyl. [2'-(2*-hydroxy-1'- 
methylethoxy)-V-methylethoxylethoxyethyl. (2*-( 2*-fluoro-r-hydroxyethoocy)-1'Hmethylethoxylethoxyethyl and [2*-(2'- 
chloro-1 '-hydroxyethoxy)-! •-methylethoxylethoxyethyl. 
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[0030] The examples of a cyanoalkyt group include 2-cyanoethyt, 2-cyanopropyK 2-cyanobutyl, 4'Cyanobutyl, 2-cy- 
ano-3-methoxypropyl. 2-cyano-3-chloropropyl, 2*cyano-3-ethoxypropyl, 3-butoxy*2-cyanopropyl and 2-cyano-3-phe- 
noxypropyl. 

[0031] The examples of an acyloxyattcyl group include acetoxyethyl, propionyloxyethyl, butyryloxyethyK valeryloxye- 
5 thyl. 1-ethylpentylcarfoonyloxyethyl, 2.4»4-trimethylpentylcarbonyk»(yethyl, 3-fluoro-butyryloxyethyl and 3-chlorobu- 
tyryloxyethyl. 

[0032] The examples of an acyloxyalkoxyaikyi group include acetoxyethoxyethyt, propionyloxyethoxyethyl, valeryl- 

oxyethoxyethyl, 1*ethylpentylcarbonyloxyelhoxyethyl, 2,4,4-trimethyIpentyIcarbonyloxyethoxyelhyl, 2-fluoroprpiony- 

loxyethoxyethyl and 2-chloropropfonyioxyethoxyethyi. 
10 [0033] The examples of an acyloxyalkoxyatkoxyalkyi group include acetoxyethoxyethoxyethyl, propbnyloxyethox- 

yethoxyethyl,vaieryk>xyethoxyethoxyethyl. 1 -elhylpentylcarbonyloxyethoxyethoxyethyl, 2,4,4-lrimethy Ipenlylcarbony- 

k^xyethoxyethoxyethyl. 2-fluoropropk3nybxyethoxyethoxyethyl and 2-chtoropropionylQxyethoxyethoxyethyl. 

[0034] The examples of a halogenated alkyt group Include chloromethyl. chbroethyt, 2,2,2-trifluoroethyl, trifluoronne- 

thyt, bromomethyt and iodomethyl. 
IS [0035] Tbe examples of a sulfonalkyi group include sutfonmethyl, sutfonethyl and suNonpropyl 

[0036] The examples of an alkylcarbonylamtnoatkyl group include methylcarbcnylaminoethyl, ethyk^arbony laminoe- 

thyl, propyfearbonylaminoethyl. cyck)hexyfearbonylamirK)ethyl and succiniminoethyt. 

[0037] The examples of an alkylsulfoaminoalkyt group include methylsulfoammoethyl, ethylsulfoaminoethyl and pro- 
pylsulfoaminoethyt. 

20 [0038] The examples of a sulfonamMealkyI group include sulfonamidemethyl. sulfonamkjiethyl and sulfonamidepro- 
pyl. 

[0039] The examples of an alkylaminoalkyt group include N-melhylaminomelhyl» N,l**l-dimethylaminomethyl, N,N- 
diethylaminomethyl, N,N-dipropyiaminomethyl and N.N-dibulylaminomethyl. 
[0040] The examples of an aminoalkyl group irtclude aminomethyt, aminoethyl and aminopropyl. 
2S [0041] The examples of an atkylsulfonalkyi group include methylsulfonmethyl, ethylsulfonmethyl, butylsulfonmethyl, 
methytsutfonethyl, ethylsulfonethyl, butylsulfonethyl. 2.2.3,3-tetrafluoropropylsulfonmethyl and 2,2,3.3-tetrachbropro- 
pylsuNonmethyL 

[0042] The examples of a substituted or unsubstituted alkoxyl group are alkoxyl groups having the same substituents 
as the alky I groups given above have, and include preferably tower alkoxyl groups such as methoxy, ethoxy, n-propoxy, 
30 isopropoxy, n-butoxy» isobutoxy, sec-butoxy. t-butoxy, n-pentyloxy, isopentytoxy. neopentyloxy and 2-methylbutoxy. 
[0043] The examples of a substituted or unsubstituted aryl group are aryl groups having the same substituents as 
the alkyi groups given above have, and include preferably phenyl, nitrophenyl, cyanophenyt. hydroxyphenyl, methyl- 
phenyl. trifluoromethylphenyl. naphthyl, nitronaphthyt, cyanonaphthyl, hydroxynaphthyt, methylnaphthyl and trifluor- 
omethylnaphthyl. 

3S [0044] The examples of a substituted or unsubstituted acyl group are acyl groups having the same substituents as 
the alkyI groups given above have, and include preferably lormyl, acetyl, ethytearbonyl, n-propytearbonyl, isopropyl- 
carbonyl, n-butytearbonyl. isobutylcarbonyl, sec-butytearbonyl, l-butylcarbonyl, n-pentytearbonyl, isopenlylcarbonyl, 
neopentylcarbonyl, 2-methylbutyk:arbonyl and nitrobenzyk^arbonyl. 

[0045] The examples of a substituted or unsubstituted alkylcarboxyl group are aikytoarboxyl groups having the same 
40 substituents as the alkyI groups given above have, and include preferably tower alkyk:arboxyl groups such as methyl- 
carboxyl, ethylcarboxyl, n-propyk:arboxyl, isopropylcarboxyt, n-butytoarboxyl, tsobutyk:arboxyl, sec-butylcarboxyl. t- 
butylcarboxyl. n-pentytoarboxyl, isopentyk:arboxyl. rreopentylcarboxyl and 2'methylbutylcarboxyl. 
[0046] The examples of a substituted or unsubstituted aralkyi group are aralkyl groups having the same substituents 
as the alkyI groups given above tiave, and include preferably benzyl, nitrobenzyl. cyanobenzyl, hydroxybenzyl, meth- 
4S ylbenzyl, trifluoromethylbenzyl. naphlhylmethyl. nitronaphthylmethyl, cyanonaphlhylmethyl. hydroxynaphthylmethyl. 
methylnaphthylmethyl and trifluoromethylnaphthylmethyl. 

[0047] The examples of a substituted or unsubstituted alkytearbonylamino group are alkylcarbonylamino groups 
having the same substituents as the alkyi groups given above have, and include preferably k>wer alkytoarbonylamino 
groups such as acetylamino, ethytoarbonylamino, n-propylcaibonylamino, Isopropytearbonylamino, n-butylcartx>- 

so nylamino, isobutytoarbonylamino, sec-butylcartKxiyiamino, t-butyk:arbonylamino, n-pentylcarbonylamino, isopentyl- 
carbonylamino, neopentylcarbonylamino, 2'methylbutytoarbonylamino. cyctohexyicarbonylamino and succinimino. 
[0048] The examples of a substituted or unsubstituted alkylsultoamino group are alkylsulfoamino groups having the 
same substituents as the alkyI groups given above have, and Include preferably tower alkylsulfoamino groups such as 
methylsulfoamino, ethylsulfoamino, n-propylsulfoamino. isopropytsulfoamino. n-butylsulfoamlno. isobutylsulfoam'mo, 

55 sec*butylsulfoamino. t-butylsulfoamino, n-pentylsulfoamino, isopentylsulfoamino, neopentylsulfoamino, 2-methylbutyl- 
sulfoamino and cyclohexylsulfoamino. 

[0049] The examples of a substituted or unsubstituted alkylamino group are alkylamino groups having the same 
substituents as the alkyl groups given above have, and include preferably tower alkylamino groups such as N-meth- 
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ylamino. N,N-dimethylamino, N.N-diethylamino. N,N-dipropylamino and N.N-dibutylam'mo. 

[0050] The examples of a substituted or unsubstituted an^teulfonyl group are atlcylsulfonyl groups having the same 

subst'ituents as the aikyt groups g'rven above have, and include preferably lower alkylsutfonyl groups such as methyl* 

sulfonyl. ethylsulfonyl, n-propylsutfonyt. isopropyteuHonyl, rvbutylsulfonyl, isobutylsulfonyl» sec-butybulfonyl. t-butyl- 

sutfonyt, n-pentylsulfonyl, isopentylsulfonyl. neopentylsulfonyl, 2-methylbutyt8ulfonyl. 24iydroxyethyl8ulfonyl and 2-cy- 

anoethylsulfonyl. 

[0051] The examples of a substituted or unsubstituted alkenyl group are alkenyl groups having the same substituents 
as the alkenyl groups given above have, and include preferably lower alkenyl groups such as propenyl. 1-butenyf, 
Isobutenyl, 1-pentenyl. 2-pentenyl. 2-melhyH-butenyl, 3-melhyl-l-butenyl, 2-methyi-2-butenyl, 2.2-dk:yanovinyi, 2-cy- 
ano-2-methyteart)0xylvinyl and 2-cyano-2-methylsulfonvlnyl. 

[0052] The examples of a substituted or unsubstituted alkytthio group are alkylthk> groups having the same substit- 
uents as the alkyi groups given above have» and include preferably k>weraikylthk> groups such as methylthio, ethylthb, 
n-propytthk). isopropylthio, n-butylthk), isobutytthio, sec-butytthlo. t-butylthk>, n-pentytsthio. tsopentylthio, neopentyhh- 
k>. 2-methylbutylthk> and methybarboxylethylthk). 

[0053] The examples of a substituted or unsubstituted alkylazomethine group are alkybzomethine groups having 
the same substituents as the alkyI groups given above have, and include prefeiabiy k>wer alkylazomethine groups 
such as methylazometh'vie. ethylazomethine. n-propylazonr»thine. isopropylazomethine, n-butylazomelhine. iso- 
butylazomethine. soc-butylazomethine. t-butylazomethine. n-pentylazomethine, isopentylazomethlne. neopentyla- 
zomethine, 2Hm6thylbutyfazomethlne arxJ hydroxyethytazomethine. 

[0054] The examples of a substituted or unsubstituted alkytaminosutfonyl group are alkylaminosulfonyl groups having 
the same substituents as the alkyI groups given above have, and niclude preferably k>wer alkylaminosulfonyl groups 
such as N-methylaminosulfonyl, N-ethylaminosu!fonyl. N-(n-propyl}aminosulfonyl, N-(isopropyl)aminosulfonyl, N-(n- 
butyl)aminosuifonyl, N-(isobutyl)aminosulfonyl, N-(secbutyl)aminosulfonyl. N-(t>butyl)ammosutfonyl, N-(n-pentyl)ami- 
nosuKonyl. N-(isopentyt}aminosutfonyi. N-(neopentyl)amlnosulfonyt, N-(2-methylbutyl)amlnosulfonyl, N-(2'hydroxy6- 
thyl)aminosutfonyt and N-(2-cyanoethyl)aminosulfonyl. 

[0055] The examples of the rings formed by combining with R4 and R2 with via linkage groups include 
-CH2CH2-, -CHgCH^Hg-. -CHgCHCCI)-. -CHaCt^OjCHg-. -CH2C(=0)-. -CHgCHgCCsO)-, -CHgCHCF)- and -CHgCH 
(OHh 

[0056] The examples of the rings formed by combining with R2 via a linkage group include -CH2CH2OCH2CH2-, 
-CH2CH2NHCH2CH2-, -CH2CH2N(CH3)CH2CH2-. -CH2C(=0)OC(=0)CH2-, -CH2C(=0)NHC(=0)CH2% -CH2C(=0)N 
(CH3)C(=0)CH2- and -CHaCHgCHgCHgCHg-. 

[0057] The compound of the present inventk)n represented by Formula (1 ) can be produced In the following manner 
by krK>wn methods. That is, an amine component represented by the foltow^g Formula (4) is turned into an azo com* 
ponent. whk;h is added to a solution of a coupling component represented by the following Formula (5) to carry out a 
coupling reactkm. whereby the azo compound represented by Fomiula (1) is obtained: 




wherein R, to R7, X and Y are synonynwus with those described in Formula (1 ). 

[0058] In the present inventbn. the metal complex of the azo compound descrit>ed above can be produced by krxswn 
methods, for example, a method described in Furukawa, Analytica Chimca Acta 140 (1982). 281 to 289. Preferred as 
a metal for forming the metal complex of the azo compound are. for example, metals such as nickel, cobalt, iron, 
ruthenium, rhodium, palladium, copper, osmium, iridium, platinum. zirKand magnesium, and more preferred are nickel, 
cobalt, copper, palladium, iron and zinc. They are used in the forms of acetates, halkJes and BF4- salts to form complexes 
in which the metals are coordinated to the azo confY>ounds in the forms of NP*. Co2*, Co^, Cu**, Pd^*, Fe^*, Fe^ 
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and Zn^^. The metal complexes of the azo compounds may be used alone or in a mixture of the plural compounds. 
[0059] The examples of the azocompoundoT the present invention represented by Formula (1) and the metal complex 
thereof are shown in Table 1. 
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[0060] In the present mvention, a phthalocyanine compound contained in the dye layer is the phthalocyanine com- 
pound represented by Fonmula (2) having an absorption maximum in a wavelength range of 660 to 900 nm and having 
preferabV a large refractive index and a small absoibance in a wavelength range of 770 to 830 nm. 
[0061] When the dye layer comprises a two-layer structure of the recording layer and the optical interference layer, 
the optical constants (refractive index n and attenuation coefficient k) required for the recording layer containing the 
phthalocyanine compound are 1 .8 or more for n and 0.04 to 0.20 for k at the wavelength X, of the laser beams, and 
1 . 1 or more for n and 0.04 to 0.6 for k at the wavelength X^. 

[0062] If n is a smaller value than the above range at the wavelength X^, it is difTicutt to obtain the reflectance and 
the nrxxluiation degree whk:h satisfy the CD standards. The value of n smaller than the above range also at the wave- 
length X2 makes it diffteult to obtain the reflectance needed for reading signals accurately. 

[0063] Meanwhile, the value of k exceeding 0.20 at the wavelength X, bwers the reflectance and makes it difficult 
to satisfy the CD standards, and the vakie of k less than 0.04 makes recording impossible. The value of k exceeding 
0.6 at the wavelength X2 rrat only increases the absortiance too much and does not provide the reflectance needed 
for reproductk>n but also makes the signals to be liable to change by reproducing light. Accordingly, it Is not suited to 
practical use. ConskJering recording at the wavelength X^. k has to be 0.04 or more. 

[0064] In the substituents to in Formula (2) descra>ed above, the hydrocartxjn group includes a saturated 
hydrocarbon group such as methyl, ethyl, butyl, pentyl, hexyl, heptyl. octyl. nonyl. decyl, dodecyl. cyclohexyl and 
dimethyteyclohexyl, and unsaturated hydrocarbon group such as ethenyl, butenyl, hexenyl, octenyl. dodecenyl. butynyl, 
heptynyl. phenyl, methylphenyl. butylphenyl and hexy4)henyL These hydrocarbon groups may be linear, branched or 
cyclk: and may be substituted with hakjgsn, an amino group, a cyano group, an ether group or hydroxyl group. 
[0065] A halogen atom includes fluorine, chlorine, bromine and kxfine: 

[Ooeq The substftutnn posttkxis of the substituents of Y^ to Ye and A, to A4 bonded to the benzene rings constituting 
a phthakxsyanlne ring shall not speciTically be restricted, and the kind and number of the substituents may be different 
for the four benzene rings in the molecule. 

[0067] The divalent metal atom represented by M includes Cu. Zn, Fe, Co, Nl. Ru. Pd, R. Mg. Ti. Be. Ca. Ba. Pb 
and Cd, and one-substituted trivalent metal includes AI-CI. Al-Br, Ga-CI, Ga-Br. In-CI, In-Br, Ti-CI. Ti-Br. AI-CgHg. Al- 
C6H4(CH3), In-CioH7. Mn(OH), MnpCgHg), Mn(OSi(CH3)3), FeCI and RuCI. and two-substrtuted tetravalent metal 
Includes CrClg, SiClg, CeBr^, SnClg, TiClg. Mn(OH)2. Sn(OH)2» TiRg, CrRg. SiRg. SnRg. GeRg (R represents an alkyi 
group, a phenyl group, a naphthyl group or a derivative thereof), Tt(OR*)2. CrCOR'jj. SI(OR)2 and Sn(OR')2 (R* repre- 
sents an alkyI group, a phenyl group, a naphthyl group, a trialkylsilyl group, a dialkytalkoxysilyl group or a derivative 
thereof), and oxy metal includes VO. MnO and TiO. 

[0068] The concrete examples of the above phthak)cyanlne compound include the foIk)wlng compounds (Formulas 
(a) to (c)). To be detailed, given are the compounds described in Japanese Patent Applicatkxt LaklOpen No. 3-62878 
(1 991 ), Japanese Patent Applk»tion UklOpen No. 3-1 41 582 (1 991 ) and Japanese Patent Application LakJOpen No. 
3-215466 (1991), and they can be synthesized by the methods described in these publications. 




In Formula (a) described above, the compounds having the substituents and metals shown bek>w: 
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Compound 


M 


A 


R 


a-1 


Pd 


H 


OCH(CH3)CH(CH3)2 


a-2 


Pd 


H 


OCHlCH{CH3)2]2 


a-3 


Pd 


H 


OCHlCH(CH3)(C2H5))[CH{CH3)2l 


a-A 


Pd 


H 


OCH2CH(C2H6)C4H9 


a-5 


Nl 


NO2 


OCHlCH(CH3)2l2 


a-6 


Ni 


H 


S-n-CgH^y 


a-7 


Ni 


H 


S(CH2CH20)2CH3 


a-8 


Cu 


H 


OCHlCH(CH3)(C2H6)I[CH{CH3)2l 


a-9 


VO 


H 


OCH2CH(C2H5)C4H9 


a-10 


Cu 


H 


CXJHaCHaOCHgCH^Ha 


a-11 


VO 


H 


OCHgCCFajaCFgH 




In Fonnula (b) described above, the compounds having the substrtuents and metais shown below: 



Compound 


M 


Xn 


R 


b-1 


Pd 


B^^s 


OCH(CH3)CH(CH3)2 


b-2 


Pd 


Cle 


OCH[CH(CH3)2J2 


b-3 


Pd 


Bu 


OCHICH(CH3)(C2H5)lICH(CH3)2) 


b-4 


Pd 


Bu 


OCH(CH3)CH{CH3)2 


b-5 


Pd 


U 


OCH(CH3)CH(CH3)2 


b^ 


Pd 




OCHgCHCCaHgjC^Ha 


b-7 


Pd 


Bu 


OCHICH{CH3)2l2 


b-8 


Pd 


Bu 


OCH(CH3)CH2CH(CH3)2 


b-9 


Pd 


Br3.5 


OCH(CH3)CH(CH3)2 
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In Formula (c) described above, the compounds having the substHuents and metals shown below: 



Compound 


M 


A' 


R- 


FT 


c-1 


Pd 


H 


0{CH2)2CH(CH3)2 


0(CH2)2CH(CH3)2 


c-2 


Pd 


CI 


0(CH2)2CH(CH3)2 


0(CH2)2CH(CH3)2 


c-3 


Pd 


H 


On-CgHn 


O-n-CgH^ 


c-4 


Pd 


CI 


0(CH2)2CH(CH3)2 


On-C4H9 


c-5 


Pd 


H 


OC H2C H (C2Hg)C4H9 


cx;h2CH(C2H5)C4H9 


c-6 


Ni 


SPh 


On-C8H,7 


O-n-CgH^y 


c-7 


Cu 


CI 


0(CH2)2CH(CH3)2 


0(CH2)2CH(CH3)2 


c-8 


A) 


CI 


0(CH2)2CH{CH3)2 


0(CH2)2CH(CH3)2 


0-9 


VO 


CI 


O-n-CeHty 


O-n-CgHiy 


c-10 


Cu 


CI 


O-n-C0H|7 


0-n-CeH,7 


c-11 


Cu 


CI 


0(CH2)2N(C2H5)2 


ocHa 


c-1 2 


Ni 


H 


0-n-CeH^7 


0-n-CgH|7 



40 

[0069] These phthalocyanine compounds may be used alone or in a mixture of the plural compounds. 

[0070) A method for providing the dye layer in the present invention Includes, for example, dipping, spraying, spin 

coating, castingp sputtering, chemical deposition and vacuum deposition, and the spin coating is preferred since it Is 

simple. 

4S [0071 ] When a coating method such as spin coating is used, a coating solution prepared by dissolving or dispersing 
the azo compound represented by Formula (1) or the metal complex thereof andfor the phthalocyanine compound 
represented by Fomnula (2) (hereinafter referred to as the dye) in a range of 0.05 to 30 weight %, preferably 0.5 to 20 
weight % is used. In this case, a solvent which does not damage the substrate is preferably selected. The soh^ent 
includes, for example, alcohol series solvents such as methanol, ethanol, isopropanot, octafluoropentanol. allyl alcohol. 

so methyl celbsolve. ethyl cellosolve and tetrafluoropropanol, aliphatic or alicyclic hydrocaibon series solvents such as 
hexane. heptane, octane, decane. cyclohexane, methylcyclohexane. ethytcyclohexane and dimethylcyclohexane. ar- 
omatic hydrocartjon series solvents such as toluene, xylene and benzene, halogenated hydrocarbon solvents such as 
cartxxi tetrachloride, chbroform, tetrachloroelhane and dibromoethane, ether solvents such as diethyl ether, dibutyl 
ether, diisopropyt ether and dbxane. ketone solvents such as acetone and 3-hydroxy-3-methyl-2-butanone, ester sol- 

55 vents such as ethyl acetate and methyl lactate, and water. They may be used akxie or in a mixture of plural solvents. 
[0072] When the dye layer comprises a two-layer structure of the recording layer and the opt'cai interference layer, 
the phthalocyanffie compound used in the recording layer and the azo compound or tfie metal complex thereof used 
in the optical interference layer each dissolved in different polar solvents are used, and each is preferably not dissolved 
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in the other solvent 

[0073] The azo compound or the metal complex (dye) thereof used In the optical interference layer is dissolved in 
high polar solvents, for example, alcohol solvents and water, and coated, and the phthalocyanlne compound (dye) 
used In the recording layer is dissolved In a low polar solvent, for example, aliphatic or alicydic hydrocartxxi solvents. 
« aromatic hydrocarbon solvents, cart>oo tetrachloride and ether solvents, and coated. In order to decrease damage to 
a resin substrate or influence to a multilayer film, solvents for coating and forming the respective dye layers are pref- 
erably an aliphatic or aUcyclic hydrocarbon solvent and a mbced solvent thereof with other solvents, and an alcohol 
solvent and a mixed solvent thereof with other solvents. A combination of the dyes soluble m the respective solvents 
is particularly desired. 

10 [0074] It may be possible, If necessary, to disperse the dyes for the dye layer Into a polymer fiha 

[0075] When solvents which do not damage the substrate can not be selected, sputtering, chembal deposition and 
vacuum deposition are effective. 

[0076] A film thickness of the dye layer shall not specifically be restricted and is preferably 50 to 300 nm. The film 
thickness of the dye layer smaller than 50 nm not only makes recording Impossible or causes distortion on recording 
IS signals because of large heat diffusion, but also decreases signal amplitudes. As a result the CD standards are not 
satisfied. Meanwhile, the film thickness larger than 300 nm towers the rettectance to deterforate the reproducing signal 
characteristics. 

[0077] When the dye layer comprises a two-layer structure of the recording layer and the optical interference layer, 
an average film thickness of the optical interference layer satisfies the following equatton at the wavelengths of and 
20 X2 and preferably is a thickness at whch the reflectance becomes larger at the respective laser wavelengths: 

70^ni X dl^300 

2S wherein nl is a refractive index of the optnal interference layer, and di is a film thickness of the optical interference layer. 
[0078] In the case where ni x di is less than 70, the reflectance to light having the wavelength is less than 1 5 %, 
and the modulatfon degree decreases as well. In the case where ni X di exceeds 300, the reflectance to light having 
the wavelength is less than 65 %. 

[0079] If necessary, additives such as a quencher, a thermal decomposition promoter of dyes, a UV absorber and 
30 an adhesive may be blended with the dyes described above, or groups having such effects may be Introduced as 

substituents into the dyes. 

[0080] Preferred as the quencher are metal complexes based on acetyl acetonates, bisdHhkxx-diketones, bisdhhlols 
such as bisphenyldtthiol. thiocatechots, salicylaldehyde oximes and thiobisphenolates. Further, amines are suitable as 
well 

35 [0081] The thermal decompositfon pronrK>ter shall not specifically be restricted as long as pronx>tkxi of thermal de- 
composition of the dyes can be confimned by means of thermogravimetric analysis (TG analysis), and includes metal 
compounds such as metalic antiknocking agents, metallocene compounds and acetylacetonato metal complexes. 
[0082] Further, binders, leveling agents, and defoaming agents may be used as well in combinalwn, if necessary. 
The preferred binder includes polyvinyl ateohol, polyvinyl pyrrolkJone, nittrocellulose, cellulose acetate, ketone resins, 

40 acrylic resins, polystyrene resins, urethane resins, polyvinyl butyral, polycarbonate, polyolefins, and the like. 

[0083] Further, dyes other than those descrbed above may be added as well in order to improve recording charac- 
teristk:s. 

[0084] The examples of the dyes include pentamethinecyanine dyes, heplamethinecyanine dyes, squalillium dyes, 
naphthoquinone dyes, azo dyes, naphthatocyanme dyes, phthatocyanlne dyes and anthraquinone dyes. A blending 
4S ratio of these dyes falls in a level of 0.1 to 10 %. 

[0085] In forming the dye layer on the substrate, a layer comprising inorganic substances or polymers may be pro- 
vided on the substrate In order to Improve the solvent resistance of the substrate, reflectance and the reconjing sen- 
sitivity. 

[0086] The content of the azo compound represented by Fomnula (1 ) or the metal complex thereof andfor the phthalo- 
so cyanine compound represented by Formula (2) in the dye layer is 30 % or more, preferably 60 % or more. It may be 

substantially 100%. 

[0087] Next, a reflective layer having a thickness of preferably 50 to 300 nm is iormed on the dye layer described 
above. Substances providing sufficiently high reflectances at wavelengths of reproducing lights, for example, metals 
such as Au, Al. Ag, Cu, Ti. Cr, Ni, R, Ta, Cr and Pd can be used as a material for the reflective layer alone or in the 
55 form of alloys. Among them, Au and Al have the high reflectances and therefore are suitable to the material for the 
reflective layer. In addition to the above substances, the following ones may be contained. There may be included, for 
example, metals and semi-metals such as Mg, Se. Hf , V, Nb, Ru. W. Mn. Re, Fe, Co. Rh. Ir, Cu, 2n, Cd, Ga, In, Si, 
Ge, Te. Pb. Po, Sn and Bi. A substance containing Au as a main component is suitable since the reflective layer having 
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a high reflectance can readily be obtained. The term 'main component* means a component having a content of 50 
% or more. A multilayer flim may be formed for the reflective layer with materials other than metals by laminating a thin 
film having a low refractive index and a thin film having a high refractive index after the other. 
I0088J Methods for forming the reflective layer include, for example, sputtering, ion plating, chemical deposition and 
vacuum deposition. Further, a known inorganic or organic intennediate layer and an adhesive layer may be provided 
on the substrate or under the reflective layer in order to improve the reflectance and the recording characteristics, 
[0089] Further, a protective layer is formed on the reflective layer In order to protect the dye layer and the reflective 
layer. Two sheets of the media may be sluck together. 

[0090] Materials for the protective layer shall not speciflcally be restricted as tong as they can protect the reflective 
layer from external force. The organic materials include thermoplaslfc resins. themx>setting resins, electron beam- 
curing resins, and UV-curbg resins. The inorganfc materials include SiO^, SiN4, MgFg, and SnOg. The protective layer 
can be formed by applying a coating solutksn prepared by dissolving a thennoplastic resin or a thermosetting resin in 
a suitabto solvent, and drying It A UV curing resin is applied as it Is or as a solution prepared by dissolving it In a 
suitable solvent, and it is irradiated with UV rays to cure, whereby the protective layer can be formed. Acrylate resins 
such as, for exairple, urelhane acrylates, epoxy acrylates and polyester acrylates can be used as the UNAcurIng resin. 
These materials may be used alone or In a mixture, and they may be used not only in a shgle layer film but also In a 
multilayer fltm, 

[0091 ] Coating methods such as spin coating and casting, and methods such as sputtering and chemfcal deposition 
are used as a method for forming the protective layer as is the case with the recording layer. Among them, the spin 
coating is preferred. 

[0092] In general, the film thickness of the protective layer falls in a range of 0.1 to 100 pm. In the present Inventbn, 
however, it is 3 to 30 \im, preferably 5 to 20 pm. 

[0093] Further, printing such as labeling can be applied on the protective layer. 

[0094] A film of a UV-curing resin or an inorganic film may be formed on a specular side of the substrate in order to 
protect the surface and prevent dusts from stfcking thereon. 

[0095] The optical recording medium of the present invention thus obtained can record and reproduce by focusing 
laser beams on the dye layer. Signals used in recording include, for example, EMF modulatton signals used for CD. 
The medium of the present inventkxi can be recorded and reproduced with laser beanrw having a wavelength of about 
780 nm since the reflectance of 65 % or rriore to light having a wavelength selected from 770 to 830 nm can be obtained. 
Further, recorded informaton can be reproduced with commercial CD and CD-ROM players. The characteristics of the 
signals reproduced satisfy the orange book standards which are the standards of CD-R. Further, the medium of the 
present inventkxi provkies a reflectance of 15 % or more to light having a wavelength fating in a range of 620 to 690 
nm and therefore can be reproduced with an optteal disc player for high density recording media loaded with a laser 
having a wavelength selected from arrange of 620 to 690 nm. Light used for players for high density recording media 
in the next age has a wavelength falling in a range off 620 to 690 nm. Lasers having wavelengths falling in this range 
include dye lasers, which have wavelengths to be selected in a wkJe range of a visible ray region, and a helium-neon 
laser having a wavelength of 633 nm. Further, semkxjnductor lasers whch are put Into practwal use have a wavelength 
of, for example, 635 nm. 650 nm or about 680 nm. The medium of the present invention can be recorded as well with 
light having a wavelength selected from a range of 620 to 690 nm. 

EXAMPLES 

[0096] The examples of the present inventfon shall be shown below but the present Inventfon shall by no means be 
restricted by these examples. 

Example 1 : 

[0097] The azo compound (1-19) of 0.2 g shown in Table-1 out of the azo compounds represented by Formula (1) 
and the phthalocyanine compound of 0.02 g represented by the chemfcal formula (a-11) described prevtously were 
dissolved in diacetone alcohol (produced by Tokyo Kasei K.K.) of 10 ml to prepare a dye soluton. Used as a substrate 
was a disc (made of polycarbonate resin) having a diameter of 120 mm and a thickness of 1.2 mm with a spiral pre- 
groove (track pitch: 1.6 pm). 

[0098] The dye solution was spin-coated on this substrate at a revolution of 1500 rpm and dried at 70'C for 2 hours 
to form a recording layer. Au was sputtered on this recording layer with a sputtering equipment (CDI-900: manufactured 
by Balzers Co., Ltd.) to form a reflective layer having a thickness of 100 nm. Sputtering was carried out at a gas pressure 
of 1.33 Pa (1.0 X 10-2 Torr). 

[0099] Further, a UV-curing resin SD-17 (manufactured by Dalnippon Ink Chemfcal Ind. Co., Ltd.) was spin-coated 
on the reflective layer and then Irradiated with UV rays to form a protective layer having a thtekness of 6 pm. 
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[OlOCq Recording was carried put on the optical recording medium thus obtained at a linear velocity of 5.6 mfe and 
a laser power of 10 mW with an optical disc evaluation apparatus DDU-1000 (manula:tured by Pulstec Ind. Co., Ltd.) 
loaded with a red semiconductor laser head having a wavelength of 680 nm, and an EFM encoder (manufactured by 
Kenwood Co.. Ltd.). After recording, the signals were reproduced with an evaluation apparatus loaded with a red 
semiconductor laser head having a wavelength of 635 nm to determine the reflectance. 

[0101] Further, this recorded sample was reproduced and evaluated with a commercial CD player having a repro- 
ducing wavelength of 780 nm to find that the sample showed good recording characteristics. 

Examples 2 to 28 : 

[0102] Optical recording media were produced in the same manner as described in Example 1 , except that the azo 
compounds described in Table-1 and the phthalocyanine compounds represented by the chemical formulas (a-10 to 
11) described previously were used in combination. 

(01 03] Recording was carried out on the optical recording media thus obtained in the same manner as that in Example 
1 at a linear velocity of 5.6 m/s and a laser power of 10 mW with the optical disc evaluation apparatus DDU-1000 
(manufactured by Pulstec Ind. Co., Ltd.) loaded with the red semiconductor laser head having a wavelength of 680 
nm and the EFM encoder (manufactured by Kenwood Co.. Ltd.). After recording, the same measurements as those 
in Example 1 were carried out to find that the good recording characteristics were shown in any cases. 

Example 29 : 

[0104] First, a solution prepared by dissolving 0.8 g of the phthalocyanine compound represented by the chemical 
formula (b-7) described previously in dimethylcyclohexane (produced by Tokyo Kasef K.K.) of 40 ml was used to fomfi 
a recording layer by spin-coating. Then, the azo compound ( 1 -31 ) described In Table-1 was used to form an interference 
layer on this recording layer on the same conditions as those in Example 1 . whereby an optical recording medium 
comprising two layers of the interference layer and the recording layer was prepared. 

[01 05] Recording was carried out on the optical recording medium thus produced at a linear velocity of 2.8 m/s and 
a laser power of 8 mW with the optical disc evaluation apparatus DDU-1000 (manufactured by Pulstec Ind. Co., Ltd.) 
loaded with a near infrared semiconductor laser head having a wavelength of 780 nm, and the EFM encoder (manu- 
factured by Kenwood Co., Ltd.). After recording, the same measurements as in Example 1 were carried out to find that 
the good recording characteristics were shown in any cases. 

[0106] Further, the signals were reproduced with an evaluation apparatus loaded with a red semiconductor laser 
head hav'ng a wavelength of 660 nm to fhd that such good recording characteristics as the reflectance of 31 % were 
shown. 

Examples 30 to 46 : 

[01 07] Optical recording media were produced in the same manner as that described in Example 29, except that the 
azo compounds described in Table- 1 and the phthalocyanine compounds represented by the chemical formulas (b-1 
to c-10) described previously were used in combination. 

[01 08] Recording was carried out on the optical recording media thus produced at a linear velocity of 2.8 m/s and a 
laser power of 8 mW with the optical disc evaluation apparatus DDU-1000 (manufactured by Pulstec Ind. Co., Ltd.) 
loaded with the near infrared semiconductor laser head having a wavelength of 780 nm, and the EFM encoder (man- 
ufactured by Kenwood Co., Ltd.). After recording, the same measurements as those in Example 1 were carried out to 
find that the good recording characteristics were shown in any cases. 

[0109] Further, the signals were reproduced with the evaluation apparatus loaded with the red semiconductor laser 
head having a wavelength of 680 nm to find that such good recording characteristics as the reflectances of 30 % or 
more were shown in the respective cases. 

Example 47 : 

[0110] First, a solution prepared by dissolving 0,8 g of the phthalocyanine compound represented by the chemical 
formula (b-7) described previously in dimethylcyclohexane (produced by Tokyo Kasei K.K,) of 40 ml was used to form 
a recording layer by spin-coating. Then, the azo compound (1-83) described h Table-1 was used to form an interference 
layer on this recording layer on the same conditions as those in Example 1 , whereby an optical recording medium 
comprising two layers of the interference layer and the recording layer was prepared. 

[01 1 1 ] Recording was carried out on the optical recording medium thus produced at a linear vek)Cfty of 5.6 m/s and 
a laser power of 10 mW with the optical disc evaluatkxi apparatus DDU-1000 (manufactured by Pulstec Ind. Co.. Ltd.) 
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loaded with the red semiconduclor laser head having the wavelength of 680 nm, and the EFM encoder (manufactured 
by Kenwood Co., Ltd). After recording, the same measurements as those in Example 1 were carried out to find that 
the good recording characteristics were shown in any cases. 

[0112] Further, the signals were reproduced with the evaluation apparatus loaded with the red semiconductor laser 
s head having a wavelength of 660 nm to find that such good recording characteristics as the reflectance of 30 % were 
shown. 

Exarrwie 48 : 

10 [0113] An optical recording medium was produced in the same manner as that descnt>ed in Example 47, except that 
the azo compound (1-39) descrbed In Table-1 and the phthalocyanine compound (b-7) represented tiy the chemical 
fomnula described previously were used In combination. 

[0114] Recording was carried out on the optical recording medium thus produced at a linear velocity of 5.6 and 
a laser power of 10 mW with the optical disc evaluation apparatus DDU-1 000 (manufactured by Pulstec Ind. Co.» Ltd.) 
f* loaded with the red semiconductor laser head having a wavelength of 680 nm, and the EFM encoder (manufactured 
by Kenwood Co., Ltd.). After recordng, the same measurements as those in Example 1 were carried out to find that 
the good recording characteristics were shown in any cases. 

[01 16] Further, the signals were reproduced with the evaluation apparatus loaded with the red semiconductor laser 
head having a wavelength of 680 nm to find that such good reconiing characteristics as the reflectance of 30 % were 
shown. 

[0116] Shown in Table 2 together are the measured results of the reflectances in reproducing with the red semicon- 
ductor laser having a wavelength of 635 nm and the reflectances and the error rates m reproducing with a commercial 
CD player. 

2S Table 2 



00 



40 



so 





Chemical formula Ho, 


Reproduction 


Example 


Azo 


Phthalocyanine 


635 nm 


780 nm 








Reflectance (%) 


Reflectance (%) 


Error rate (cps) 


1 


1-19 


a-11 


27,9 


69.5 


6 


2 


1-20 


a-11 


31.5 


71.2 


7 


3 


1-21 


a-11 


29.4 


70.6 


5 


4 


1-22 


a-11 


29.6 


71.4 


8 


5 


1-23 


a-11 


31.2 


69.3 


5 


6 


1-24 


a-11 


30.1 


70.5 


9 


7 


1-25 


a-10 


34.3 


71.8 


5 


6 


1-26 


a-10 


33.2 


70.4 


5 


9 


1-27 


a-10 


32.7 


73.1 


7 


10 


1-28 


a-10 


32.1 


72.3 


4 


11 


1-29 


a-10 


31.4 


71.0 


6 


12 


1-30 


a-10 


33.8 


69.1 


7 


13 


1-63 


a-11 


34.0 


72.3 


6 


14 


1-64 


a-11 


31.2 


72.4 


6 


15 


1-65 


a-11 


31.6 


73.4 


4 


16 


1-66 


a-11 


34.7 


71.5 


6 


17 


1-67 


a-11 


32.1 


73.2 


8 


18 


1-68 


a-11 


30.4 


71.4 


5 


19 


1-69 


a-11 


31.3 


72.1 


4 


20 


1-70 


a-11 


33.3 


71.3 


5 


21 


1-71 


a-10 


29.8 


73.1 


6 


22 


1-72 


a-10 


33.2 


69.7 


7 


23 


1-73 


a-10 


33.0 


71.6 


7 


24 


1-74 


a-10 


29.7 


70.0 


9 


25 


1-75 


a-10 


28.3 


69.2 


5 
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Table 2 (continued) 



5 



IS 



2S 



30 





Cheniical formula No. 


Reproduction 


Example 


Azo 


Phthalocyanine 


635 run 


780 nm 








Reflectance (%) 


Reflectance (%) 


Error rate (cps) 


26 


1-76 


a-10 


32.7 


70.9 


7 


27 


1-77 


a-10 


32.7 


70.7 


8 


28 


1-78 


a*10 


31 .5 


71.3 


5 


29 


1-31 


b-7 


32.6 


71.3 


4 


30 


1-32 


b-7 


33.0 


70.9 


5 


31 


1-34 


c-10 


29.6 


72.8 


4 


32 


1-35 




32.2 


71.0 


7 


33 


1-36 




29.3 


69.7 


8 


34 




u-o 






o 
o 


35 


1-38 


b-1 


28.6 


70.7 


6 


36 


1-30 


b-6 


31.6 


71.5 


7 


37 


1-79 


b-7 


33.3 


73.7 


4 


38 


1-80 


b-7 


33.4 


72.8 


4 


39 


1-81 


b-7 


32.1 


70.5 


5 


40 


1-82 


b-7 


27.6 


73.9 


8 


41 


1-84 


c-10 


29.7 


71.8 


7 


42 


1-85 


c-9 


31.2 


71.0 


8 


43 


1-86 


c-7 


30.6 


72.7 


8 


44 


1-87 


b-8 


28.4 


68.6 


6 


45 


1-88 


b-1 


30.0 


70.3 


6 


46 


1-78 


b-6 


31.2 


72.3 


5 


47 


1-83 


b-7 


31.4 


72.1 


5 


48 


1-39 


b-7 


32.1 


70.3 


6 



Example 49: 

[01 1 7] The metal complex (1 -93) of the azo compound of 0.2 g shown In TabIe-1 out of the metal complexes of the 
azo compounds represented by Formula (1) and 0.02 g of the phthalocyanine compound (a-10) represented by the 
chemical fomiuta described previously were dissolved in 2.2,3,3-tetrafluoro-1-propanol of 10 ml to prepare a dye so- 
lution. Used as a substrate was a disc having a diameter of 120 mm and a thickness of 1 .2 mm. which was made of 
polycarbonate resin and had a spiral pre-groove (track pitch: 1.6 ^m). 

[01 1 8] The dye solutbn was spin-coated on this substrate at a revolution of 1 500 rpm and dried at 70*C for 2 hours 
to form a recording layer. Au was sputtered on this recording layer with the sputtering equipment (CDI-900: manufac- 
tured by Balzers Co.. Ltd.) to form a reflective layer having a thk^kness of 100 nm. Sputtering was carried out at a gas 
pressure of 1.33 Pa (1.0 x 10"^ Torr). Further, the UV-curing resin 5D-17 (manufactured by Oainfppon Ink Chemical 
Ind. Co., Ltd.) was spin-coated on the reflective layer and then irradiated with UV lays to form a protective layer having 
a thickness of 6 \un. 

[01 1 9] EFM signals were recorded on this optical recording medium at a linear vekx:ity of 2.8 rrVs and a laser power 
of 8 mW with a writer (CDD-521: manufactured by Philiphs Co., Ltd.). Afler recording, the signals were reproduced 
with a coTDmercial CD player (YAMAHA CDX-1050; laser wavelength: 786 nm) to determine the reflectance, the error 
rate and the modulatktn degree. As a result, the distortion of the reproducing wave form was small, and therefore the 
good values satisfying the orange book standards were shown. Next, the signals recorded on this medium were re- 
produced with the optical disc evaluatk>n apparatus (DDU-1000: manufactured by Pulstec Ind. Co., Ltd) loaded with 
a red semiconductor laser head having wavelengths of 680 nm and 635 nm to determine the reflectance, the error rate 
and the modulation degree (l2^top) of the shortest pit. It has been confirmed that the good values are shown in any 
cases. 

[012O] Next, recording was carried out on this medium at a linear vek)city of 5.6 m/s and a laser power of 10 mW 
with the optk^al disc evaluation apparatus (DDU-1000: manufactured by Pulstec Ind. Co., Ltd.) loaded with the red 
semicondu^or laser head having a wavelength of 680 nm, and the EFM encoder (manufactured by Kenwood Co.. 
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Ltd.). After recording, the signals were reproduced with an evaluation apparatus loaded with a red semiconductor laser 
head having wavelengths of 660 nm and 635 nnn to determine the reflectance, the error rate and the laptop. The good 
values were shown in any cases. The signals recorded on the medium with the above drive (DDU-1000) having a 
wavelength of 680 nm were reproduced with the commercial CD player (YAMAHA CDX-1050; laser wavelength: 786 
nm) to determine the reflectance, the error rate and the 13/ltop. The good values satisfying the orange book standards 
were shown in any cases. 

Examples 50 to 54: 

[01 21] Optical recording media were produced in the same manner as that described in Example 49, except that the 
metal complexes of the azo compounds descried \n Table-1 out of the metal complexes of the azo compounds rep- 
resented by Formula (1), and the phthalocyantne compounds represented by the chemical formulas (a-10 to 11) de- 
scribed previously were used in combination (shown in Table 3). 

[0122] The media thus produced recorded and was evaluated in the same manners as those in Example 49. As a 
result, it has been confirmed that the good values are shown In any cases. 

Example 55 : 

[0123] The melal complex (1-89) of the azo compound of 0.2 g shown h Table-1 out of the metal complexes of the 
azo compounds represented by Formula (1) was dissolved in 2.2.3.3-letrafluoro-1 -propanol of 10 ml to prepare a dye 

solution 1. 

[01 24] Used as a substrate was a disc having a diameter of 1 20 mm and a thickness of 1 .2 mm, whfch was made 
of polycarbonate resin and had a spiral pre-groove (170 nm thfck. 0.5 jim wkJe, track pilch: 1 .6 jun). 
[012q The dye solutton 1 was spin-coated on this substrate at a revoiutfon of 1500 rpm and dried at 70'C for 3 hours 
to form a dye optical interference layer. With respect to the optical constants of this optical interference layer, the 
refractive Index was 1.9 and the attenuation coefffcient was 0.05 at 780 nm; the refractive Index was 2.1 and the 
attenuation coefficient was 0.04 at 680 nm; and the refractive index was 2.5 and the attenuatkxi coerK:lent was 0.10 
at 635 nm. Accordingly, the products (ni X di) of the refractive indices and the film thk:kness at 780, 680 and 635 nm 
were 152, 168 and 200. respectively. 

[0126] Further, a dye solution 2 prepared by dissolving 0.25 g of the phthakxjyanine compound (c-2) represented 
by the chemical formula described previously in 1,2-dimethyk:yck3hexane of 10 ml was spin-coated at a revolution of 
1600 rpm and dried at 70*0 for 2 hours to form a recording layer. With respect to the optfcal constants of this recording 
layer, the refractive index was 2.2 and the attenuatkxi coefficient was 0.08 at 760 nm; the refractive index was 1.2 and 
the attenuatkx) coefTicient was 0.49 at 680 nm; and the refractive index was 1.2 and the attenuation coefTicient was 
0.34 at 635 nm. 

[0127] Next, Au was sputtered on this recording layer with the sputtering equipment (CDI-900: manufactured by 
Balzers Co., Ltd.) to form a reflective layer having a thickness of 100 pm. Further, the UV-curing resin SD-17 (manu- 
factured by Oainippon Ink Chemical Ind Co.. Ltd.) was spin-coated on the reflective layer, and then irradiated with UV 
rays to form a protective layer having a thickness of 6 \im, whereby an optcal recording medium was prepared. 
[01 28] EFM signals were recorded on this optical recording medium at a linear vekx:ity of 2.8 rrVs and a laser power 
of 8 mW with the writer (CDD-521: manufactured by Philiphs Co., Ltd.). After recording, the signals were reproduced 
with the commercial CD player (YAMAHA CDX-1 050; laser wavelength: 786 nm) to determine the reflectance, the error 
rale and the nrKxJulation degree. As a result, the distortion of the reproducrig wave form was small, and therefore the 
good values satisfying the orange book standards were shown. Next, the signals recorded on this medium were re- 
produced with the optical disc evaluation apparatus (DDU-1000: manufactured by Pulstec Ind. Co., Ltd.) loaded with 
the red semconductor laser head having wavelengths of 680 nm and 635 nm to determine the reflectance, the error 
rate and the modulation degree (13/ltop) of the shortest pit. The good values were shown in any cases. 
[0129] Next, recording was carried out on this medium at a linear vetocily of 5.6 m/s and a laser power of 10 mW 
with the optk»l disc evaluation apparatus (DDU-1000. manufactured by Pulstec Ind. Co., Ltd.) loaded with the red 
semiconductor laser head having a wavelength of 680 nm and the EFM encoder (nr>anufactured by Kenwood Co. , Ltd.). 
After recording, the signals were reproduced with the evaluation apparatus loaded with the red semiconductor laser 
head having wavelengths of 680 nm and 635 nm to determine the reflectance, the error rate and the 13/ltop. The good 
values were shown in any cases. The signals recorded on the medium with the above drive (DDU-IOOO) having a 
wavelength of 680 nm were reproduced with the commercial CD player (YAMAHA CDX-1050; laser wavelength: 786 
nm) to determine the reflectance, the error rate and the t3/1top. The good values satisfying the orange book standards 
were shown in any cases. 
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Examples 56 to 58 : 

[01 30] Optical recording media each having a recording layer formed on an optical interference layer were produced 
in the same manner as that described in Example 55, except that the metal complexes of the azo compounds descn^d 
s in Table-1 out of the metal complexes of the azo compoundd represented by Formula (1), and the phthalocyanine 
compounds represented by the chemical formulas 0>>3 and c-2) described previously were used in combination (shown 
inTable-3). 

[01 31] The media thus produced was recorded at 780 nm and 680 nm and reproduced at 786 nm. 680 nm and 635 
nm in the same manners as those in Example 55. As a result, the good recording characteristics were shown in any 
10 of the above wavelengths. 

Exanrole S9 : 

[01 32] An optical recording medium was prepared in the same manner as that described in Example 55, except that 
IS the coating order was reversed and that the phthalocyanine compound (c-2) represented by the chemical formula 
described prevfously was applied for a recording layer and the metal complex (1-89) of the azo compound described 
in Table-1 was applied thereon for an optical interference layer. 

[0133] The medium thus prepared was recorded and reproduced in the same manners as those in Example 55. As 
a result, the good recording characteristics were shown in any of the wavelengths. 

20 

Examples 60 to 133 : 

[01 34] Optical recording media each having an optical interference layer formed on a recording layer were prepared 
and evaluated in the same manners as those described in Example 59, except that the metal complexes of the azo 
2S compounds described in TabIe-1 arKi the phthalocyanine compounds represented by the chemical formulas (a-6 to c- 
2) described previously were used In combination. 

[01 35] Described In Table-3 are the combinations of the dyes, the optical constants [refractive index (n) and atten- 
uation coefficient (k)] of the recording layers and the optical interference layers at 780. 680 and 635 nm. the film 
thicieiesses of the optical interference layers and the ni X di values. 
^ [0136] All the media had large modulation degrees and small error rates and jitters in a recording mode of high to 
low at the respective wavelengths of 780, 680 and 635 nm, and therefore very good reproductions could be made. 
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Comparatfve Example 1 : 

[01 37] An optical recording medium was prepared In the same manner as that in Example 55, except that the thick- 
ness of the optical interterence layer comprising the azo compound was changed to 35 ma The products (ni x di) of 
the retractive hdices and the film thickness of the optk»l interference layer at 780, 680 and 635 nm were 67 74 and 
88, respecthrely. 

[01 38] The medium thus prepared was evaluated In the same manner as that described \r\ Example 55 to find that 
the reproducing signal wave forms were distorted at the respective wavelengths of 680 and 635 nm. and the reflectance 
was low. 
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Comparative Exampia 2 : 



15 



20 



2S 



35 



40 



4S 



SO 



S5 



Ihl^'^ "^'^ •«» prepared in the same manner as that described in Example 59. except that 

^aSll W^S^S"' tayeral 780. 680and635r»n were 30:». 

P140I The medium thus prepared was evaluated in the same manner as that h Example 59 to find that the repro- 
JTs toL^^^"* '^^'^^ ^' wavelengths of 786. 680 and 635 nm. and the reflectance 

Comoaratlve Exairpla ft 

.^.S*^ 'r'lf in the same manner as that described In Example 49. except that 

only the inetal complax (143) at the azo compound described in Table-1 was used in the dye layer 
ll.wL K prepared was evaluated in the same manner as that in Example 49 to find that recording 

cwJid not bo carried ou at 780 nm and the sensitivity was low at 680 nm, which therefore made lino recording knpos- 

Comparatlve Examola 4 ; 

An <V«ca' recording medium was prepared in the same manner as that described in Example 49. except that 
only the phthalocyanina compound (a-l 0) represented by tbo chemical formula descrbed previously was ussd bi the 

[01441 The medium thus prepared was evaluated in the same manner as that \n Example 49 to find that the wave 
lomfi was distorted and the reflectances at 635 and 680 nm were low 

P14q Described fn Table-4 together are the reproducing signal characteristics Jreflectanco (%). error rate (cps) and 

™ J^f^^'^ ^^^^'^^ ^ 680 and 635 nm when the respective media described above were recorded at 
780 and 680 nm. respectively. 
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Ctelm* 



* T^X^l^^ cotnpfbing at least a dye tayot a refloctiva layer and a protective layer provided on 

^^EZTZ" a;««velength faUIng ir, a range o» 450 to 630 nm and a phthalo^anine compou^ 

Y-N "W"^ R 

R5 Re 

il^!!,'^ '^'^^^^^""y « "y^ofl^" atom, an alkyl group taving 1 to 1 5 carbon atoms, an aryl 
toteS^al^ ''^'^ ^ ^^"^ "^"^ ^ '° ^ ^ ^"^y 9"^P '^^S 2 

^iK„'!^r'^T' '^"'^"y « fVdrogen atom, a halogen atom, a hydroxyl group, acarboxyl group. 
ZSilfnn i^iT *;^'^'''*9roup.anamhogroup. analkylgrouphavhg 1 to 15cart«natoms.anaII««yi 
f Z.^ ?J,^if*. ""y' havhge to21 carbon atoms, an acyl group having Ito 15 carbon 

« ^^n!^^^^ ^ k"^- ^ '° having 2 to 22 JLn atoms, an 

^,^t^n^ I'^'f having 2 to 16 carbon atoms, an aUcyteultoamino group having 1 to 15 carbon atoms, 
an alkWamino group having 1 to 15 carbon atoms, an aOcybuHonyl group having 1 to 15 carbon atoms, 
or an alkenyl group having 2 to 16 carbon atoms; 

R, and R4, ^and Re. and R, and Rj may lomi rings ; represents a hydrogen atom, a halogen atom, a hydroxyl 
group^carboxyl groiv. a sulfonic acM group, a sulfonamide group, an amino group, an alkyl group having 1 to 
1 5 carbon atoms, an alkoxyl group having 1 to 15 carbon atoms, an aryl group having 6 to 21 carbon atoms, an 
acy gioi4> tewng 1 to 15 caibco atoms, an alkylcarboxyl group having 2 to 16 carbon atoms, an aralkyi group 
hav ng 7 to 22 carbon atoms, an alkylcarbonylamino group having 2 to 16 carbon atoms, an alkylsuKoamino group 
haying 1 to 15 carbon atoms, an alkylamino group having 1 to 15 carbon atoms, an alkylsuVonyl group having 1 
to 15 carbon atoms, an alkenyl group having 2 to 1 6 carbon atoms, a cyano group, a nitro group, a meicapto group 
a thwcyano group, a chlorosuBonic ackl group, an alkylthto group havhg 1 to 15 carbon atoms, an aOcylazomethlna 
group having 2 to 1 6 carbon atoms, or an alkylamlnosuHonyl group having 1 to 15 carbon atoms; X represents a 
« t . "f^^ " hydrogen atom, an aBcyl group havrig 1 to 1 5 carbon atoms, an aryl 

group haying 6 to 21 carbon atoms, an aralky! group having 7 to 22 carbon atoms, or an alkenyl group having 2 

^Iw^ffr.lll"^' * "^"^ ^ * **^'«" » synonyms wah those described m R,; 
provkJed that when X is a sulfur atom, Y is a nitrogen atom, and when X b N-Rb, Y is C-R9: 



<A4), 



(Yb>i, 

wherein Y,. Yg. Y3, Y4, Yg. Yg. Y7. and Yg represent IndependenlV a hydrogen atom, a hydrocarbon group having 
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1 to 20 caibon atoms, an alkoxyt group having 1 to 20 carbon atoms, or an alkylthio group having 1 to 20 carbon 
atoms; In the respedive combinations ot Y, and Y^. Y3 and Y4. Yg and Y, and Y, and y» Ihoy may ba eombhed 
to fom. rings when they are adjacent to each other; A,. Aj. A, and A, represent independently a halogen atom or 
a nitre group; h. ^ b and U represent an integer ol0to3;m,,nv«T»3andm« represent an integer o( 0 to 3; and 
M represent two hydrogen atoms, a divalent metal atom^ a tiivalent or tetravalent substituted metal atom, or an 
oxy metal. 

The optical recording medium as claimed In claim 1 . wherein the compound contained in the dye layer and havhg 

anabsorptiMmaxlmumatav«velengthfar«ginarang8o»450to630nml8ametaicoinplexof^^ 

represented by the following Formula (3): wv«..Huuiia 



15 



Rio ,R4 

N-N W „. ,3, 



1^ 7=\ Ri 

R11— <g '^'^='^~4_jf~'^'R 



20 



2S 



4. 



30 



R5 ^6 

wherein R,. Rj. R4. Rg, and Rg are synonynxHJs with those descril>ed In Fomiula (1); R^o represents a hydroxyl 
group or a carboxyl group; and R„ represents a hydrogen atom or a halogen atom. 

The optical recording medium as claimed In claim 1, wherein the dye layer comprises a single layer slnxnure 
containing a mbrture of the azo compound represented by Formula (1) or the metal complex thereof having an 
absorption maximum at a wavelength (alHng In a range of 450 to 630 nm and the phthalocyanine compound rep- 
resented by Fonnula (2) havhg an absorption maximum at a wavelength falling in a range of 680 to 900 nm. 

The optical recording medium as claimed in claim 1, wherebi the dye layer comprises a two-layer structure of an 
?P^7^' interference layer containing the azo compound represented by Formula (1 ) or the metal complex thereof 
'Jf ^ absorption maximum at a wavelength falHng in a range of 450 to 630 nm and a recording layer containing 
the phthalocyanine compound represented by Formula (2) having an absorption maximum at a wavelength falUno 
in a range of 680 to 900 nm. 

^ 5. The optical recording medium as claimed In claim 4, wherein an equation of 7Q<ni x di$300 applies to light -having 
a wavelength used for recording and reproducing, wherein ni represents a real part of a complex refractive index 
and di represents a layer thickness in the optical interference layer. 

6. The optical recording medium as claimed in any of claims 1 to 5. capable of recording andtor reproducing with a 
laser beam having a wavelength X, selected from wavelengths falling \n a range of 770 to 830 nm and capable of 
recording and/or reproducing as well with a laser beam havhg a wavelength selected from wavelengths falling 
in a range of 620 to 690 nm. » » 

7. The optical recording medium as claimed in claim 6. capable of reproducing with a laser beam having the wave- 
length A2. 

8. The optical recording medium as claimed in claim 6 or 7. wherein the laser beam having the wavelength X, has a 
reflectance of 65 % or more, and the laser beam having the wavelength has a reflectance of 15 % or more 
which are measured through the substrate. 
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9. 



The optical recording medium as claimed in claim 8. wherein the laser beam having the wavelength Xo has i 
reflectance of 20 % or more, which is measured through the substrate. 



10. A metal complex of an azo compound represented by Formula (4). 
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10 



N— 1 



— N 




Me** 
2 



(4) 



wherein and represent independently a hydrogen atom, an alkyi group having 1 to 15 carbon atoms, an aryl 
group having 6 to 21 cartx>n atoms, an arallcyl group having 7 to 22 cart>on atoms, or an alkenyl group 2 to 16 
carbon atoms; R,, represents a hydrogen atom or a hak)gen atom; Me represents nickel, cobalt, copper, palladium, 
iron and zinc. 



15 

PatentansprOche 



1. Optisches Aufzeichnungsmedium, umfassend zomlndest sine Farbschicht, eine reflektierende Schicht und eine 
auf einem Substrat angeordnete SchutZ8Chk:ht. worin eine Azoverbindung der folgenden Formel (1) Oder em 1^- 
tallkomplex hiervon mit einem Absovpttonsmaximum bel einer Wetlenldnge im Berefch von 450 bis 630 nm und 
eine Phthalocyaninverbindung der folgenden Fomnel (2) mH einem Absorptlonsmaximum bei einer W^llenlange 
im Berek:h von 660 bis 900 nm in der Farbschicht enthalten sind: 




und Rs unabhangig ein WSasserstoff atom, erne Alkylgruppe mit 1 bis 1 5 Kohlenstoffatomen. eine Arylgruppe 
mit 6 bis 21 Kohlenstoffatomen, eine Aralkylgmppe mit 7 bis 22 Kohlenstoffatomen Oder eine Alkenylgruppe 
mit 2 bis 16 Kohlenstoffatomen bedeuten; 

Ra* R4. Rs Rg unabhangig ein Wasserstoffatom. ein Hatogenatom. eine Hydroxylgruppe. eine Carboxyl- 
gruppe. eine SuKonsauregmppe. eine Sulfonamidgruppe, eine Aminognjppe. eine Alkylgnippe mit 1 bis 15 
Kohlenstoffatomen. eine Alkoxygruppe mit 1 bis 15 Kohlenstoflatomen. eaie Arylgruppe mit 6 bis 21 Kohlen- 
stoffatomen. eine Acylgruppe mit 1 bis 15 Kohlenstoffatomen, eine Alkytearboxylgruppe mil 2 bis 16 Kohlen- 
stoffatomen, eine Aralkylgruppe mit 2 bis 22 Kohlenstoffatomen, eine Alkylcarbonylaminogruppe mil 2 bis 16 
Kohfenstoffalomen.oine Alkylsulfaminogruppe mit 1 bis 15 KohlenstoHatomen. eine Alkylaminogruppe mit 1 
bis 15 Kohlenstoffatomen. eine Alkylsuffonylgruppe mit 1 bis 15 Kohlenstoffatomen oder eine Alkenylgruppe 
mil 2 bis 16 Kohlenstoffatomen wiedergeben; 
R) und R4. R2 und Rb und R| und Rings biiden konnen; 

R7 ein Wasserstoffatom, ein Hatogenatom, eine Hydroxylgruppe, eine Carboxylgruppe, eine Sutfonsauregrup- 
pe, eine SuffonamMgruppe. eine Aminogruppe. eine Alkylgnippe mH 1 bis 15 Kohlenstoffatomen, eine Alk- 
oxygruppe mit 1 bis 15 Kohlenstoffatomen, eine Arylgruppe mil 6 bis 21 Kohlenstoffatomen. eine Acylgaippe 
mit 1 bis 15 Kohlenstoffatomen, eine Alkytearboxylgnjppe mit 2 bis 16 Kohlenstoffatonrwn. eine Aralkylgruppe 
mil 7 bis 22 Kohlensloflalomen. eine Alkytearbonylaminogruppe mil 2 bis 16 Kohlenstoflatomen, eine Alkylsul- 
faminogruppe mil 1 bis 15 Kohlensloflalomen. eine Alkylaminognjppe mil 1 bis 15 Kohlenstoflatomen, eine 
Alkylsuffonylgruppe mil 1 bis 1 5 Kohlensloflalomen. eine Alkenylgruppe mil 2 bis 1 6 Kohlenstoffatomen, eine 
Cyanogmppe, eine NItrognjppe, eine Mercaptogruppe, eine Thiocyanogruppe, eine Chtorsuffonsauregmppe, 
eine Alkylthiogatppe mil 1 bis 15 Kohlenstoffatomen, eine Alkylazomethingruppe mit 2 bis 16 Kohlenstoffato- 
men Oder eine Alkylaminosuffonylgruppe mit 1 bis 15 Kohlenstoffatomen bedeutet; 
X ein Schwefelatom oder N-Rg ist, worin Rg ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 15 Kohlenstoff- 
atomen. eine Arylgruppe mit 6 bis 21 Kohlenstoffatomen, eine Aralkylgnjppe mil 7 bis 22 Kohlenstoffatomen 
Oder eine Alkenylgruppe mit 2 bis 16 Kohlenstoffatomen darstellt; 
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cderC-R^steht. worn R, synonym Isl mitden fOr R^angegebonen Bedeutungen; mit 
Mehrv K^^^^ Schwefolatom steht. Y ofn Slfckstoffatom bedeutet und, wenn X fOr ri-Re 




^* ^i* ^8 unabhangig ein Wasseretoffatom, eine Kohlenwasserstoflgruppe mH 

K Altexygruppe mit 1 bis 20 Kohlenstonatomen Oder eine AlkyHhiognippe mil 

1 bis 20 Kohlenstoflatomen wiedergeben; m den jeweiligen Komblnation von Y, und Yj. Y, und Y4, Y. und 
Ye und Yy und Y, diese unter Bildung von Ringen tomblnieit sein kSnnen. wenn sie zueinander benachbart 

voriiegen; 

A,. A2, A3 und A4 unabhangig oin Halogenatom odor eine NItrogruppe darsteHen; 

l2» b ur>d ^4 erne ganze Zahl von 0 bis 3 bedeulen; 
mi. nrig. mg und m4 fOr eine ganze Zahl von 0 bis 3 stohen;und 

M f Or zwei \Afasserstoffatome. ein zwalwertiges Metallatom. efn dreiwertlges Oder vierwertiges. substituiertes 
Metallatom oder ein Oxymetall steht 

OpUsches Aufeeichnungsmedium gemaB Anspruch 1. worin die in der Farbschicht enlhaltene Verbindung mit 
einem Absoipllonsmaximum be! einer WeOenlange im Bereich von 450 bis 630 nm ein Metallkomplex einer Azo^ 
verbindung der folgenden Fonmel (3) 

R;0 R4 



9. 



5. 



tet. vwrin B,. R4. Rg und Rj synonym sind mit den fOr Formel (1) angegebenen Bedeutungen; R,- eine Hy- 
drocy^ruppe Oder one Carbocylgnjppe bedeutet; und R,, fOr ein VWasserstotfatom oder ein Halogenatom steht 

'^'^ 1*orin die Farbschicht eine einschichtige Struktur umfaGt. 
Mbehung der Azoverbindung der Formel (1 ) oder des MetaBliorrvlexes hieivon mit eInem Absorptions- 
maximum toi einer Wellenldnge Im Bereich von 450 bis 630 nm und der Phthalocyanlnveiblndung der Formel (2) 
iM emem Absorptnnsmaximum bei einer WeDenSnge bn Bereich von 680 bis 900 nm enthdtt. 

^.l!!I?''A'^*'^"""2f"'*'''"'" 8*"^ "'^ Fa-bschicht eine nvelschiehtige Struktur eher 

optlschen Interterenzschicht, enthaitend die Azoverbindung der Fomiel (1) oderden MetaHkomplex hien«n mit 
IhJL Tl'^TT!!' Welleniange kn Bereich von 450 bis 630 nm^und einer Aufzelchnungs- 

Ik dec FcmHH (2) mit einem Absoiptionsmaximum bei einer Vtel- 

lenbnge im Bereteh von 680 bis 900 nm, umfaGt 

Optlsches Aurzek^nungsmedhim gemdl} Anspruch 4.worin eine Glenhung von /Osni x dis300 sich auf Licht mtt 
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elner Weltenlange, die lOr die Auteelchnung und Reprodukllon verwendet wird. bozleht. worin nl einen realen Teil 
eines komplexen Brechungsindex bedeutet unddi eine Schichtdicke n der opUechen InterferenzGchicht wledergft)t. 

6. Opllsches AufZGlchnungsmedium gemaB einem der AnsprOcho 1 bis 5. das befShlgt ist zur Autzoichnung und/ 
Oder Reproduktion mit einem Laserstrahl mil einer Wenenlange X,, ausgewahtt unter WellenlSngen im Beretch 
von 770 bis 830 nm. und das befdhlgl ist zur Aufzelchnung undfoder Reproduktion ebenfaRs mil einem Laseistrahl 
mil einer Wellenldnge A2. ausgewShll unter WellenlSngen im Berek:h von 620 bis 690 nm. 

7. Optisches Aufzetehnungsmedtum gemaB Anspnx:h 6, das be@higt ist zur Fteproduktton mit einem Userstrahl mit 
derWellenldngeXg. 

a Optisches Aufzetehnungsmedium gemaR Anspruch 6 oder 7, worin der laserstrahl mil der Wbllenlange eh 
Renexionsvermdgen von 65% oder mehr aufwolst und der Laserstrahl mit der WeRenldnge eh Reflexkxisver- 
mogen von 15% oder mehr aufweisl, die durch das Subslrat gemessen werden. 

9. Optisches Aufzetehnungsmedium gemaS Anspnich S.worln der Laserstrahl mit der WetlentSnge ein ReHexi- 
onsvermogen von 20% oder mehr aufweist, das durch das Substrat gemessen wird. 

10. Metallkomplex einer Azoverbindung der Fomiel (4) 



2S 



30 



3S 



R 



* N— N 



■N = N 




Me*" 
2 



(4) 



worin 



R| und l\ unabhangig ein WasserstofTatom, eine Alkylgruppe mit 1 bis 1 5 Kohlenstoffatomen. eine Arylgruppe 
mit 6 bis 21 Kohlenstoffatomen. eine Aralkylgruppe mit 7 bis 22 Kohlenstoffatomen oder eine Alkenylgruppe 
mrt 2 bis 16 Kohlenstoffatomen bedeuten; 

R,i ein Wasserstoffatom oder ein Hatogenatom wiedergibt; Me fOr Nfckel, Kobalt, Kupfer. Palladium. Eisen 
und Zink steht. 



Revendlcatlone 

40 

1. Support tfenregistrement optk^ue comprenant au moins une couche de cotorant, une couche r6flectrk:e et une 
couche protectnce applk^udes sur un subsUat. dans lequel ladite couche de colorant contienl un composd azoTque 
reprdsentd par la formula (1 ) ci^dessous ou un de ses complexes mdtalllques, ayant un maximum d'absorptton k 
une longueur d^onde comprise entre 450 et 630 nm. et un compost de phtak)cyanine reprdsentd par la formula 
^ (2) ci-dessous ayant un maximum d'absorpton ft une tongueur rfonde comprise entre 680 et 900 nm : 



so 




oO R| et R2 reprdsentent Inddpendamment un atome d'hydrog^ne. un groupe alkyle de 1 d 15 atomes de 
carbone. un groupe aryle de 6 d 21 atomes de caibone, un groupe aralkyle de 7 ft 22 atomes de carbone ou 
un groupe atodnyle de 2 ft 16 atomes de caibone ; 
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R0» R4, R5 et Re reprdsentent Inddpendammont un atome dtiydrogftne. un atom© dtialogfene, un group© 
hydroxylo, un groupe carboxyle. un group© ackJ© sulfoniquo, un group© sulfonamide, un group© amino, un 
group© alkylo d© 1 6 15 atonrws do carbon©, un group© alcoxyl© do 1 6 15 atomes d© carbon©, un groupe 
aryl© d© 6 ^ 21 atomes d© carbon©, un group© acyl© d© 1 6 15 atom©© d© carbon©, un groupe alkylcarboxyle 
d© h 16 atomos d© carbon©, un group© aralkyte d© 7 d 22 atomes de carbone, un groupe alkylcarbonytemino 
do 2 & 1 6 atomos d© carbone. un groupe aOcylsulTcemino de 1 d 1 5 atomes de carbone, un groupe atlcytamino 
d© 1 a 15 atomes d© carbone, un groupe alkytsulfonyle de 1 & 15 atomes de carbone ou un groupe ak:6nyle 
do d 1 6 atomes de carbone ; 

Bi et R4, R2 et Re, et R| et R2 p©uv©nt fomner des cycles ; 

R7 reprdsente un atonne tfhydrogdne, un atome dDalog^ne. un group© hydroxy!©, un group© carboxyl©, un 
group© acldo suMoniquo. un group© sulfonamid©, un group© ambo, un group© alkyl© d© 1 ^ 15 atomes de 
carbon©, un group© alcoxyl© d© 1 Si 1 5 atomas d© cart)on©, un group© aryl© d© 6 6 21 atom©© d© cart>on©. un 
groupe acylo d© 1 ^ 15 atomes de carbone. un group© alkylcarboxyl© d© k 16 atomes d© carbon©, un group© 
aralkyle do 7 a 22 atom©© d© cart)on©. un group© alky Icarbony lamino d© 2 ^ 1 6 atomos d© carbon©, un group© 
alkylsulfoamho d© 1 6 1 5 atomas d© cart)on©, un group© alkylamino d© 1 a 1 5 atomos do carbon©, un groupe 
alkylsulfonylo de 1 a 15 atomos d© carbon©, un group© alc^nyt© d© 2 & 16 atom©© de carbone, un groupe 
cyano, un groupe nitro, un group© morcapto, un group© thiocyano. un groupe acide chlorosuironk^e, un grou- 
pe alkylthio de 1 & 15 atomes de carbone, un groupe alkytazonndthine de 2 £i16 atomes de carbone ou un 
group© alKylaminoeulfonyle de 1 d 15 atomes de carbone ; 

X reprteente un atome de spufr© ou N-Re. oCi Rg r©pr68©nte un atom© dTiydrog6no, un group© alkyl© d© 1 k 
15 atom©© de carbone, un group© aryle do 6 d 21 atom©© de carbone. un group© aralkyi© d© 7 ^ 22 atomes 
de carbone ou un groupe atednyle do 2 & 16 atomos do carbon© ; 
Y r©pr6s©nte un atom© d^ote ou C-R^. ou Rg a la ddfinitkxi d6crft© pour R7 ; 

h condition que Y soit un atome d'azote k3rsque X est un atome de soutre, et que Y solt C-R9 k>rsqu© X ©st N-Rg. 




(Y.K, 



ou Y,. Yg. Y3, Y4. Y5. Yg, Y7 ot Yg ropr§sent©nt inddp©ndanrmi©nt un atome dYiydrogftne, un groupe hydro- 

carbon6 do 1 20 atomes do cartKDo©. un groupe alcoxyl© d© 1 d 20 atom©© d© carbon© ou un groupe alkylthk) 

de 1 a 20 atomos d© carbone ; dans les comblnaisons respectives de Y^ et Yg, Ya et Y4, Y5 ©t Ye ©I Y7 et Yj, 

lis peuvent dtre combines pour former des cycles lorsqu'ils sont adjacents entre eux ; 

Ai, A2, A3 ©t Ai reprdssntent ind^endamment un atom© dtialogdn© ou un group© nitro; 

^* la. I3 ©t I4 repr6sentent un entier d© 0 & 3* 

rn,, mg, m3 ©t m4 r©pr65ent©nt un ©nti©r d© 0 ^ 3 ; et 

M represent© d©ux atomes tfhydrog^n©. un atom© d© m6tal divalant, un atom© d© m6ta! trivalant ou t^travalent 
substftu6, ou un oxy-m6tal. 

Support d*enreglstr©mont optlquo selon la rovendlcation 1. dans lequol 1© composd contenu dans la couch© d© 
colorant ©t ayant un maximum d'absorptkxi d un© longueur d'ond© compris© ©ntre 450 ©t 630 nm ©st un complexe 
mdtallique d'un compost azoTque repr6s©nt6 par la fomnut© (3) cki©ssou8 : 
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dans laqueile R|, Rg. R4* Be ont la ddfinftion ddcrlle pour la formule (1 ); R,q reprdsente un groupe hydroxyle 
ou un groupe carboxyle ; et reprdsente un atonne rfhydrogftne ou un atome d'halogdne. 

3. Support d-enregistrefTient optique selon ta revendicalion 1 . dans lequel ta couche da colorant comprend une struc- 
ture monocouche contenant un melange du composd azoTque reprdsentd par la formule (1) ou de son complexe 
mdtal«que, ayant un maxlnr^um d'absorption d une longueur tfonde comprise entre 450 et 630 nm, et du compose 
do phtalocyanrne reprdsentd par la fomnule (2). ayant un maximum ^absorption k une longueur tfonde comprise 
entre 680 et 900 nm. 

4. Support d'enregistrement optique selon la revendication 1 . dans lequel ta couche de colorant comprend une struc- 
ture k deux couches constHude d'une couche rfinterfdrence optique contenant le composd azolque reprdsentd 
par la formule (1) ou son complexe mdtalllque. ayant un maximum d'absorption k un longueur d'onde comprise 
entre 450 et 630 nm, et une couche d'enregistrement contenant le compost de phtalocyanine reprdsentd par la 
fornrHJie (2) ayant un maximum d'absorption k une longueur d'onde comprise enUe 680 et 900 nm. 

5. Support d'enregistrement optique selon la revendication 4, dans lequel I'dquatron 70 ^ nl X di ^ 300 s'apptlque k 
la lumi^re ayant la longueur d'onde utilisde pour I'enregistrement et la reproduction. oD ni reprdsente la partie 
rdelle d*un indice de refraction complexe et di reprdsente rdpaisseur de couche de la couche d'interf drence optique. 

6. Support d'enregistrement optique selon I'une quelconque des revendications 1 a 5, pouvant enregistrer et/ou re- 
produire avec un rayon laser ayant une longueur d'onde X, choisie parmi les longueurs d'onde comprises entre 
770 et 830 nm et pouvant aussi enregistrer et/ou reprodulre avec un rayon laser ayant une longueur d'onde 
choisie parmi les longueurs d'onde comprises entre 620 et 690 nm. 

7. Support d'enregistrement optique selon la revendication 6, pouvant reprodulre avec un rayon laser ayant la lon- 
gueur d'onde 7^ 

8. Support d'enregistrement optique selon ta revendication 6 ou la revendication 7, dans lequel le rayon laser ayant 
la longueur d'onde X, a un lacteur de rdflexlon d'au moins 65 %. et le rayon laser ayant la longueur d'onde a 
un facteur de r6flexion d'au moms 15 %, ces facteurs de reflexion 6tant mesur6s k travers le substrat. 

9. Support d'enregistrement optique selon ia revendication 6, dans lequel le rayon laser ayant la longueur d'onde X2 
a un facteur de reflexion, mesurd £1 travers le substrat. d'au moins 20 %. 

10. Complexe mdtallique d'un composd azoTque. reprdsentd par la formule (4) 




dans laqueile 
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Ri el reprfeentent Inddpendammerrt un atome rfhydfogfene. un groupe alkyla de 1 ft 1 5 alomes do carbone, 
ungroupearylede6ft21 alomes da carbone, un groupe aralkylade 7 d 22 alomes da (^rboneouungr^ 
alcdnyle de 2 £i16 atomes de carbone ; 

repr6sente un atome <f hydrog^e ou un atome dtwlog6no ; 
Me reprfoente le nickel, le cobalt, le cuivre. le palladium, le f er et le zinc. 
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Fig.l 
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